The surface hydrophobicity of nine Bacillus 
Introduction
Microbial cell surface hydrophobicity is recognized as one of the determinant factors in microbial adhesion to surfaces (van Loosdrecht et al., 1987a,b) .
However the measurement of microbial cell surface hydrophobicity remains difficult. Cell aggregation -Cort..ponOing author. Tel.: +32-81-62-22-29; fax: +32-81-62-22-3r.
E -ma il acldre s s : chimbiointlus @fsagx.ac.be (M. PaquoÙ. 0167-'7012/01/$ -see front matter @2001 Elsevier Science B.V. All rights reserved PII: S0 1 67-70 I 2(0 1 ) upon salt addition and latex pafticle agglutination (Dillon et al., 1986; Mozes and Rouxhet, 1987; der Mei et al., 1987) are clearly depending on electrostatic interactions. The same objective holds for adhesion to polystyrene; the surface of polystyrene materials is indeed negatively charged (Dewez et al., 1991 ).
The microbial cell surface hydrophobicity is often evaluated by hydrophobic interaction chromatography (Stenstrôm, 1989) , bacterial adhesion to hydrocarbon (Rosenberg et a1., 1980) and water contact angle measurement (Absolom et al., 1983; al., 1984) . These methods have been subject to comparison (Dillon et al., 1986; Mozes and Rouxhet, l98l; van The strains of B. subtilis used synthesize lipopeptides, which exhibit antibiotic and surface active properties (Thimon et al., 1992; Asaka and Shoda, 1996 Razafindralambo et al., 1998; Ahimou et al., 2000) . It was shown that B. subtilis adhesion was affected by the strain and the physiological state (Paquot et a1., 1994; Garry et al., 1995; (Doyle, 1984; Rosenberg et al., 1985; Koshikawa et al., 1989; Husmark and Rônner, 1990; Rônner et al., 1990; Wiencek et al., 1990 (Delcambe, 1965) In order to obtain spores, cultures (mode Sp) were performed as described above, except that the glucose concentration was twice lower and that the cultures lasted 7 days. The vegetative cells were killed by heating for 10 min at 80'C as described by Rônner et al. (1990) and Garry et al. (1998) Busscher et al. (1984) . Bacteria suspended in demineralized water were filtered on a cellulose acetate membrane filter (pore diameter 0.45 pm; Gelman). The filters carrying the bacterial lawns (more than I x 108 cells mm 2) were then placed in a Petri dish on l7o (weight/volume) agar layer containing l}Vo (volume/volume) glycerol, and stored for 2 h to homogenize the moisture content. (n'qfU) It has been shown that the surfaces of aliphatic hydrocarbons used in BATH method (n-octane and n-hexadecane), in contact with various aqueous solutions at pH 7, including PBS, were more negatively charged compared to aromatic hydrocarbons (toluene and p-xylene) . Therefore, toluene was used in the present study. The experiments were carried out as described by Rosenberg et al. (1980) . Toluene was obtained from Merck (Darmstadt, Germany) in highest purity grade (Mozes and Rouxhet, 1981 (Fig. la and b) . The other cells presented a strongly negative zeta potential above pH 3.2 ( Fig. lb-d 
Discussion
It appears from Fig. 1 (Kosh, 1986; Kemper et al., 1993 Busscher et al., 1995; van der Mei et al., 1995) . By examining the influence of pH and ionic strength on HIC data, Mozes and Rouxhet (1987) 
